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Agenda

A Introduction to the modernized
Origen APl in SCALE 6.2

A The need for physiebased depletion
In fuel cycle assessment

A CyBORG : Integrating Origen into the
Cyclusnuclear fuel cycle simulator

A Handling generalized croessction
Interpolation
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Introduction to the modernized Origel
SCALE

Directly accessing Origen depletion methods &
embedding depletion capabilities into other
code frameworks




Basic topology of the Origen API: C
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Basic topology of the Origen API: L
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Interfacing with the Origen solver (¢

Origen C++ class

Binary file 1/O

C++ / C binding layer

C / Fortran binding layer

Origen Wrapper Class (Fortran)

Solver
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Fortran wrapper interface

Origen C++ class

Binary file 1/O

C++ / C binding layer

C / Fortran binding layer

User > Origen Wrapper Class (Fortran)

Solver
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Building upon the Origen APl as a

A With the ability to call Origen from a variety

of Irmemory |

nterfaces, it becomes possible

to develop new applications on top of the
Origen solver interface

A Examples of this include:
A The ORIGAMI interface for-® point depletion

of fuel assem

AThe CyBORG
the Cyclusfue

plies & source term generation
ohysicsbased depletion reactor for

cycle simulator

Skutnik- CyBORG Employing the Origen API



ORIGAMI is an example of an Origen inter
the new Origen API

A The ORIGAMI interface for
Origen treats the assembly as
multiple axial and radial depletion
onodeso

AEach onoded has a owe

factor to account for axial and
radial differences in the burnup distribution

A Radial nodes can also have different libradies
accounting for local differences in neutron spectrum
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ORIGAMI: A new way to use Orige

-




On the need for integratihggauysic
depletion into fuel cycle assessme




Thernsalectrumgroelp cresstions are hif
sensitive to burnup & initial compositio

Pu-240 Absorption Cross Section in Reference Origen BWR Libraries at 70,500 MWd/MTIHM
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Reaction -sedsons show much higher ¢
to perturbations in thermal energy reqgi
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Exam#&s29 scenario

hermal spectrumhigh CX sensitivity :
CXs highly sensitive tdynamig¢ initial Pu
composition & burnupgphysics necessary

Fast spectrunlow CX sensitivity
Physicglesirable, nnecessaryo
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Note: Only primary material flows are shown. Material flows from imperfect separations (losses), low-level waste, and other secondary streams
that will be produced in performing various fuel cycle functions are not shown.

Legend:

NU = Natural Uranium DF =Discharged Fuel PWR = Pressurized Water Reactor = Nuclear Waste Disposal

DU =Depleted Uranium FP =TFission Products SFR = Sodium Fast Reactor = Nuclear Material Storage
LEU = Low-enriched Uranium TRU = Transuranics UO0X = Uranium Oxide —= = Nuclear Material Transport
RU = Recovered Uranium MA = Minor Actinides  MOX = Mixed Oxide Pu/RU = Co-separated products
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Development and funcboigdrhaad
Reactor Analysis Gy&RG




Cyclisan ageased nuclear fuel cycle ¢
based upaym@amic resource exxhaage

A Cyclusis an opersource fuel cycle simulator developed &
maintained by the University of Wisconditadison

A Relies on amgent-based framework wherein fuel cycle
facili ties are represented .

Al ndividual facility behaviors a
Interact with the simulation byneans of resource exchange

AAgents can express ranked opref

A Cyclu® k e r dyedmic resohree exchange |,
seeks to satisfy all resource bic'~
(buy/sell) within the system

http://fuelcycle.org >_© LUS
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http://fuelcycle.org/

Introduc@ygBOB@uUBAsedrigen

Assimilating
physicsbased
depletion into fuel
cycle scenario
development
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How do we incorporate (@ygpdansinto

A Newest Origen API facilitates direct,
In-memory calls to Origen solver

A By developing a portable, embeddable
odepletionengine, 6 Or i gen o0Qp:¢
be o0wr ap pGydusfriendly format a
AoDepl etion engined6 bui

shared SCALE/Origen libraries)

A CMake -based configuration allows for easy
iIncorporation of required libraries & headers
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